SCIENCE ABSTRACTS. 


"GENERAL. PHYSICS. 


816. The Law of Evror.. F. Bageworth. ‘Mag: 


| “481, May, 1918.)—R. A, Sampson in a paper “ On the Law of ‘Distribution of 


f Errors,” read before the International Congress of Mathematicians, 1912 | 


(vol. ii, p. 168 ef seg,) disputes the validity of the law of error. He finds, for 


instance, that the law is not perfectly fulfilled by many astronomical observa- _ 
_. tions which have been made with the greatest care. The statistician, — 
however, grounds his expectation of the law on numerous independent  @ 
Causes. Where that condition is imperfectly fulfilled we do not expect the © | 
~_ law of error to be realised perfectly. In the molecular theory,on the other =. | 
hand, we should expect practically perfect fulfilment of the law. In — a 


Sampson's criticism of Poisson’s proof he is right in pointing out that the : 
independence postulated is not sufficient by itself and without any additional 


conditions to secure the fulfilment of the law of error. It isnecessary toadd,- 


Definition of w. (Raginesring, 105. p. 585, 
May 17, 1918.)—For sixty years some form of indentation test has been used. 


_ for discriminating hardness. In France a monkey or hammer, faced with a. 


hard-steel pyramidal or conical point, was dropped from a known height on — 
the specimen. The reciprocal of the width of the impression was taken to 
_ measure the hardness. The present article recalls that Martel communicated 
two papers to the Paris Congress on Testing Materials in 1895 and 1900 


dealing with the testing of hardness by the falling-monkey method. He. te Fae. 


showed that the work expended in indentation is proportional to the volume . 


a of the.indentation. The identity of Martel’s and Brinell’s hardness numbers 


is now pointed out. F. Buckingham. (/bid. pp. 682-638, June 7, 1918.) — 
Buckingham points out that the demonstration of the identity of the Martel. 
and Brinell hardness numbers is valid only if an approximation is made. 
which a more exact treatment shows to be inadmissible. If, however,the 
- Brinell hardness number. be obtained by dividing the applied load by the — 
‘circular area of the indentation instead of by the area of the nasiaaae calotte, — 
then its identity with the Martel number would be complete. — c..0. B.. 


818. Failure of Short Tubular Struts of High-tensile Steel. Popple-' 
well and H. Carrington. (Inst. Civ. Proc. PP. 
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-_ construction. The material employed ‘was a nickel-chromium steel contain- 
ing 02 to 08 % C, 4 to % Ni, and 1 to % Cr. Tubes were tested of 


Yarious gauges and both in the annealed and hard conditions. It was found = 


that where ? is the thickness.and 7 the radius of the tube there is a definite — 
- crinkling stress which, in the case of the annealed tubes varies, approximately, _ 
with i/r ‘so long-as this does mot exceed 01. For yalues of i/r greater than 
this the elastic breakdowa is identical with the @lastic:limit of the material. 
_ These results seem to confirm the theoretical conclusions of W. H. Barling 


and his experimental results: for mild steel tubes, . Itis concluded that for . 
- tubolar struts of the hard material tested, special attention is necessary when ~_ 


i/r is greater than 0°1, whereas in annealed tubes this caution is needful when 
i/r is less than this. The wave-lengths as measured on the specimens were 


fromm to 100 % longer than’ the theoretical formula: of 


- Southwell and Lilley, The difference in the crinkling stress between a tube | 


of exact geometrical form, and an actual tube seems to be due chieflytoa — 


_ Slight deviation from this form in the first instance, and for an appreciable 


| 


(B19. Stresses. R. Mag. 85 pp. 490-493, Jane,. 
is intended to.provide a reasoned basta dob. a stresses, 
applicable in the first case to a body which satisfies the geometrical condi- = ™ 
tions for acting as a rigid body, but which shall be capable of extensionto 
elastic’ bodies or to other approximations to natural bodies, without introduce 
an “undisturbed” condition in which the body is free 


- from stress. The doctrine, for the development of which the different stages | 


are indicated below, is the outcome of a sefies of papers on the “Specifica- 
- tion of Stress” [Abs. 1628 (1912), 1661 (1914)]. @) The nine elements of 


mechanical stress obey well-known laws of resolution. By introducing the 
“notion of infinitesimal rotations of the coordinate axes about their own 


_ positions, we can, for the present purpose, replace these relations by the. ; a 
three differential operators, acting upon the elements of stress, the inane: oe 


- tion of which follows from the laws of their resolution ; i.¢, these operators 


are based on mechanical considerations. (2) If we tow consider any 
maylook upon the 
first differential 


coefficients.of its components as being replaced ‘by the 


virtual or potential strain (including among them the three 


rotations). These nine virtual strains. may now be affected by the same © 
- infinitesimal rotation of the axes as in (1), and the thtee consequent 
_ differential operators acting upon the elements of strain ‘may be deduced, in’ 
this case on geometrical grounds... The forms of the two:sets of operators are 


‘similar, and may easily be made identical. The fundamental assumption, 


on which the theory is based, is now introduced, namely, that the elements. 


_ of a material stress are functions of the first differential coefficients of the — 
of some vector quantity, functions of some set of nine virtaal 
Strains, (4) Turning: now to the two sets. of differential operators concerning 


elements of stress.and of virtual strain, we are able, consequence. of 
assumption (8), to express cach element of stress in terms of the nine elements 
__ of virtual strain ; or, conversely, cach element of: strain in terms of the nine | 
elements of stress, by means of sets’ of simple partial differential equations, 


In. obtaining these solutions constants will be regarded. as uniform and 
isotropic, and consequently the of 4 structare 
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sotations are-tinsited to relations of « linear form: Prom tha it 
follows that tive relations betweun the chements of of ‘virteat stream 


 . in-forni with the relations of the theory of 
Sapposing the ‘elements Gf virtual steake to we tn Of ‘the: > 
of stress) we anay eliminate the fonmer by dilferen@iation, amd 

obtain wet Of relations invoteing the of 


rekations). (6) The vet of theve mechanical stress-equations which 


to the state of rest or motion of tie body us a tight bodyure now 
With these equations ure combined the of (5) From thie 


combimation we may by which we may regard the 
elements of stress to be defined, as far ax they are cCapatle of being defined, 
tong’as the surface-traction conditions have hot beeh considered: (7) Up 


to this poiat sech cases asa cube OF metal On tough inclined | 


connecting.red moving in a presotibed manner, have been contemplated, the 
preserved. The stresses are wot to: 


be regarded as undefined, But beihg detertiimate. (6) The theory Of 
elasticity is next introduced ‘by the definition of an elastic body as a°Body 
that the strain, hitherto comeidored as a virteal of potential strain, is the 
aétaal steain experienced Sy Une putts of ‘the body. The stresses being 
‘definite, the strains become definite, and the displacement may be deduced. =. = =@ 

‘The atceptance of the principles involved in thisdottrine wowld hav@the 
effect of making the subject of stresses an ititegral patt of tite Statics amd 


- dynamics of a rigid body. Apart from the introduction of the das¢s' of 


 thofion of the. body, this would appear, at fitst sight, merely a matter of 


_ @xposition of the elastic theory, Buta further consequence would bé that 
_ the determination of the-elastic strains from the rigid bedy stresses would be 
- only the first stage in the theory of elasticity. _& closer approxifation to the. 


values of the stresses would follow from the estimated altération of thé eae 


sarface-traction conditions consequent on tlie displactd condition of 


the surface of the body, and the subject would become one of continutt 


- approximations on the lines of certain other subjects of mathematical physics, 


and an —" fora of stand of 


+820. On ‘thie R ‘Malmstrém. 


@fversigt af Finska Vetenskapssoc. Forhindl. No. 6,,1017-18, Phys. Zeits. 
19: pp, 168-166, Apri 18, 1918. present paper descri8es an 


attempt to extend Riemann’s hypothesis, white retaining rélative velocity, #6 


_ that when applied to Kaufmann and Bucherer’s data the same fésult is Bivety 
as on the theory of Lorentz [Abs. 684 (1018)]. This extéision may be = 
effected either by replacing the expression (1 + by another functions. 
of where u is the relative velocity of two electrons, and retaining the - 


‘Hamiltonian Principle, or, in analogy with Ritz, by multiplying the sepatate 


terms of the-expression deduced from the Hamiltonian Printipte by functions — 
. Of the relative velocity. By the first procedure coniplications arose due fo 


_ terms being obtained when differentiating according to the tite, which, in 


the case of electronic motion in electrical and magnetic fields, contain the 
potential of the static electricity, and the components of the vector potential 
of the electric current, multiplied by the velocity and acceleration components 
-of the electrons and their products, The second method has, ih 
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“SCIENCE ABSTRACTS, 


Two-dimensional Motion of an Infinite Liquid, W. 


(Phil. Mag. 85. pp. 500-502, June, 1918.)—In a recent paper [Abs. 884 (1918)] 
-.. yeathem has shown how to determine the motion in two dimensions of an 


infinite liquid occupying the space outside a solid body bounded by a closed 


curve or polygon, due to prescribed motion of the boundary. The method 
used depends on the use of periodic conformal transformations whereby the 


doubly connected space outside the boundary is transformed into a semi- ’ 
infinite rectangle. The solution for the translatory motion is neat and. 


a immediate, but this can hardly be said of the solution in the case of rotation, 
although it *is :perfectly complete and general. When. Leathem’s* paper 


appeared the present author was engaged in an attempt, since completed; to 
solve a particular case of the above problem, and was led to a general method — 


eye of attack which seems to give results more immediately and with a less com- 
- plicated procedure. An outline of the method is now presented. Conformal 


representation plays a large part, but instead of the periodic transformation 


advocated by Leathem it was found more convenient to use one whereby 


the doubly-connected region of the z-plane becomes the. ‘upper half of the 


_ %plane, the boundary in the z-plane becoming the real axis in the Z-plane.. 
_ If the periodic transformation is known, this may be —_ by taking as. 


gee. Mass of a Material System: according to the Theory 


a Einstein. G. Nordstré6m. (K. Akad. Amsterdam, Proc. 20. 7. pp. 1076-1091, 
- 1918.)—In this paper some formulz are deduced for the mass of a material 
system according to Einstein's gravitation theory. The principal purpose of 
these formulz is to express the mass firstly by a volume integral over the’ 
‘material system; and secondly by a surface integral over a surface surrounding 

the system. ‘The calculations are principally based upon Einstein’s paper : 


Hamiltonsches Prinzip und aligemeine Relativititstheorie, while his article Die: : 


_ Grundlage der aligemeinen  Relativititstheorie is also utilised [see Abs. 858 
_(1916)]. Section 1 indicates the general formulz used in the paper. Section2 
considers the energy of a stationary system. The author here points out that 
the best way of defining the mass of the system is based on the properties ae 

- the created gravitation field, at points at a great distance. Finally Section 8 
contains the application to a field with Spherical H. Ho. 


gos. Is a Moving Mass the Reaction of its own Radiation 
Page. (Phys. Rev. 11. pp. 876-400, May, 1918 )-A highly analytical Paper 


from which the following results emerge :— 


(1) J. Larmor's deduction from the electrodynamical ‘equations ee ee 


radiation reaction on a moving mass is here shown to rest: ‘upon a tacit = 


assumption which utterly invalidates his conclusion. | 


"= (2) Itis here shown rigorously that classical electrodynamics leads to no 


retardation on a moving and radiating mate, but i is completely i in accord with 


principle of relativity. 


_ {8) The equation of motion of the Lorentz deformable electron is here. 


computed from the electrodynamic equations as far as and including terms of — 


the fifth order, and found to be in exact agreement with the principle of: 


aS . relativity. The result here obtained is claimed to be more general than any 
_. previously. published, in that it is not limited to any particular type of motion, 


such as motion ina Straight [See Abs. 1797 (1914) and 
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"GENERAL PHYSICS. 


Components of the Gravitational Field, Bawer: 
19. pp. 168-165, April 15, 1918,)—In his investigation of the terms 
designated. by Einstein as the energy components of the gravitational 

Schrédinger [Abs, 881 (1918)] has proved that these magnitudes, whichdo 

not possess Tensor covariance, may disappear by a ‘suitable choice of — 
- eoordinate system as also by the existence of a gravitational field, This fact’ 
_  $omewhat shakes that confidence in the physical significance of these terms — 
-.. which Einstein attributed to them, The present paper contributes further to’ 
- this distrust by proving conversely that the magnitudes /% referred to a suit- 


able system of coordinates do not vanish in the absence of a gravitational 
field. The author claims to have established that the energy components are 
not bound up with the presence of a gravitational field, but only depend on 


the choice of coordinates, The of these terms, 


| by Rotation oft the Central on the Motion the 
Planets and Moon according to the Einstein Gravitational Theory. J.Lense - @ 
H. Thirring. (Phys. Zeits. 19. pp. 156-168, April 15, 1918.)—Reference 
is made to a previous paper [Abs. 449 (1918)] in which Thirring has approxi- 
| mately calculated the field in the interior of a rotating hollow.sphere accord- 


ing to the Einstein gravitational theory. This example appeared of 
importance for solving the problem as to whether the rotation of distant 


masses produces a gravitational field according to the Einstein theory, which ==§ «=. 
is equivalent to a central field, The authors submit that by the observation 
of disturbances in the solar system, where planets themselves rotate and 
move in the field of a rotating sun, a new astronomical confirmation will’ be 


afforded for Einstein’s theory. The present paper contains data with 


‘deduced conclusions for the orbit elements of planetary disturbances. 
Section 1 deals with the calculation of the g. for the field of acomplete and. 
rotating sphere. In Section 2 the equations of motion are evolved for a mass 
__. point in the field of the rotating sphere. In Section 8 the disturbances pro- 
_’. duced by the rotation of the central body are calculated. Section 4 contains 
_ &tables of numerical results. The disturbance terms for the planetary and : 
_ lunar orbits, which on the Einstein theory are due to the rotation of the 
central body, are found to be smaller than those which lead to the perihelion _ 
‘motion of Mercury, and while too small for notice in planetary orbits, they == 
‘must, however, be taken into account for the satellites of Jupiter and Saturn. 
The ‘secular disturbances for the satellites of the outer planets have been 


' would be economical and advantageous for a central European bureau to 


receive weather reports daily by telegraph from a selected number of 
_European stations, and prepare the general daily weather map, which.could 
be issued both by code and telegraph and subsequently by printed copies to ee ann 
the meteorological offices of the different countries, which latter would befree 


to develop in detail the daily weather representation of their own countries. 


should be in. Switzerland, 
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H.H. Ho, 


tiscureie des Sciences, 45, pp. 178-190, March, 1918,)—It is suggested that ee 


Various suggestions. are put forward for the method. of representation of Be ae 
wind, which are different from current practice. 
An estimate of the cost of the project is put and it 
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(Comptes: Renadus, 166... pp. 1422744, May: 6, 


computation of the: quantity (called by ‘Taylor the “eddy conduc 
tivity) -whiah;; applied: of cendinetivity ‘Sot the condwetion of 


apwasds: the ground to the: upper layers, will produce at these 
the observed values of temperature, An: exaneple is worked: out for 
Hee pair-of stations im Paris : Maur(at summit 


208, 124-166 ; Disc,, 167-210, 1916-1917.)—Earlier experiments are.fully 


‘summarised and discussed. Their results vary widely and. in. general seem 
opposed to Rankine’s theory of earth pressures. Instead of measuring 
directly the ratio of vertical to. herizonial pressure. as. the earlier experi- 
amenters, did, the. author, working with Rankine’s. theory, of: foundations, 
Measures, the. penetration of. a weighted, plunger. into different; materials. 


method. is shown. to give consistent results. If Rankine’s theory is 
_. ‘@rue the value for the angle of repose. calculated: from. the, penétration a 
Should agree with the nabural angle, measured, directly, and the penetra 


tion should: vary simply. as, the stress impesed. He shows that for. granular 
material. in the loosest. state. of aggregation. the agreement. is. close,, but 


hat the angle of. intexnal. friction. varies, with: the state of aggregation. If 


the angle proper to the compactness. is. taken, instead of. the: angle of © 


3 @gepose Rankine’s theory is true for sand. and. grannlar: material, Behind 
walls the material is. always, compacted: and. the wedge: theory,.inteoducing 
plane of rupture, is invented. to. aagount. for the discrepancy between 
‘the accepted angle off repose {i.¢.. that, obtained. from material. in;the loose 


condition). and the. actual angle of internal. frietion, as given. by the. cupture 
of the. compact. earth. mass... Clay, hawever,. does. not obey.’Rankine’s. laws, 


_ but. seems to. follow a. parabolic. law—the. penetration being proportionalto 

the sqnare of the stress, In the. discussion, A. W. Brightmore: suggested 

“am equation. which includes both. cases. Experiments given, also.show.that 

*the. accepted method. of using Rankine's. theony. of fonsdation: is: sound-—_ 

that is, to calculate the safe depth. and to, go, somewhat deeper assuming 
that there will then,be. no settlement if the estimated. load is nat.exceeded. 


It is shown that'the sand above the.foundation. carries. the.load.and not that 


“below. In an addendum experiments by S.. M,. Dixon. ace. given. 
that arch action is set up in sand so that a tunnel or hole made below. 
the surface is not closed up even under very considerable surface loading, 


The-paper is welb illustrated, with. queves aud tables. WAAR, 
“B29. Merry of Terrestrial Deformation by Tidal Forces. 


Press: Geode, Tast, Ver. No. 68. p. Bt, Potsdam, 1976. Zeits. Instra. 
‘netitenk. 88. pp. 65-68, ‘Aprit, TORS: Abstract.) —Farlter authorities onthe 
omposition of the earth's interior started from the assumption that 


“dénisity as afso the rigidity of the terrestrial substance, was the same for 


$ttata at‘ ail deptits; Later; from resutts obtained’ at Gottingen for the propa- 


gation velécity of seismic waves in the interior of the: earth, ttre hypothesis 
was pot forward that for ad addition of wave velocity with depth there 


corresponds also a change in the physical behaviour of the th strata, 
chietty-with respect to density and elasticity: “Fhe changes are met uniformly 
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are, insaficient tor. treatment. Yn wee the 
_ theoretical examination of. the influence of tidal forces upon-the earth's 
_ Shape is based upon the hypothesis of an uninterrupted increase of density : 


and uniform change in rigidity tewards the. earth’s interior. From the 
assumption that the- ¢arth isa sphere of incompressible materjal, whose 
density and rigidity change Continuously between surface and’ centre and 


4s subject to: gravitational force, the author establishes the general equa- “i 3 
tions in three dimensions for elastic deformations. by external forces. From et 
these he derives the radial differential equation and thence expresses the. 


tatio of the small pressure-increase due to déformation to the original 


pressure in the undeformed sphere as a function of the deformation. The Se. 
<> potential of the deformed sphere js then calculated. Finally) 


conditions prevailing at the surface aré obtained, and the ar 


830. “The Rie of Forces Alteration in pie 
Earth and of the Universe : A Mechanical Model of the Formation of the Solar = 
System. E. Belot. (Comptes Rendus, 166. pp. 778-776, May 18, 1018)— 
Although gravitation appears actually to be the preponderating force in 


the Universe, yet it-is not more universal than all the forces revealed 


Physics, If gravitation, however, had been the only force concerned with | 


the ‘architecture of the universe, all the masses of a system would be 


blended by it into asingle-one. It is necessary, therefore, that dispersive. 
‘forces. dominating attraction may operate at the origin in order to prevent = 
such amorphons agglomeration ; these are. molecular attraction, pressure of 
gases and vapours, radiation-pressure, electrical and electromagnetic 
- forces, etc. Impacts, whether of bulk er molecular, between masses, are 
capable of generating heat, electricity, and rotations, ic, the majority of —_ 
dispersive forces real or virtual. The growth of crystalline structure: 
_ similar to that of.a tree and the erection of volcanic cones or lunar craters, = 
are. due to the action of forces operating against gravity. The architecture 


of the earth must be traced to the primitive austral deluge. [See Abs. 828 


_ 4914)].. This notion of architecture may be extended to the. structure of 
masses in motion in which opposing forces produce an average oe 

equilibrium, 4g. the solar system. Since, according to Poincaré, its stability 
cannot be demonstrated by celestial mechanics owing to.the useof semim 
convergent series, there results in practice the existence of the exponential = = 


“law for the distances of planets and satellites. If the effect of the tides 


according te Darwin, of the medium resistance according to See, or of — a 
aeeumulated perturbations in the same sense had prevailed in our system, 
_ their very different .effects on- large and small planets and upon near and 


_ remote stars, would have destroyed every appearance of the law of distances 


planetary rotation, In consequence, the author now puts forward 
@ general proposition, namely : the architecture of the mobile massesin the 


universe or immobile upen the earth is not produced by attraction, but by 


_ the forces which dominate it; the attraction only ensures stability. Hethen — a 


describes 3 mechanical model which realises the architectural characteristics 


of the solar system with rule of relative stability, The results obtained ™ 
are compared with planetary data, and support is thereby afforded to the 8s 
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of Optical Classes: OW. ‘(Zeits, 
88. pp. 49-54, April, 1918.)—Describes the developments which have taken 


: place in the production of glass for optical purposes. The paper concludes © 


with a table giving the dispersion at various parts of the Leabiosiee for the 


ae different glasses produced at the Sendlinger works. 


A glass is described by two 8-figure numbers. separated by an oblique 


: stroke. The first number consists of the first three decimal figures in the 
yalue of the refractive index for the D line (np), the second figure is ten 


‘times the value of the function »=(np—1)/(ny— mp) for the glass in 
question, Thus a glass whose value of np is 15072 and for which » =. 


832. Types of Achromatic Fringes. C. Barus. (Nat, Aik Sci. Proc, 4, 


= pp. 182-183, May 16, 1918.)—A note on the formation of the sharp fringes — q 


needed for displacement interferometry. Their definition is independent of 


a the particular part of any of the glass plates employed, and such slight 


curvatures or as the: may possess” not affect 
| formation. T. W. 


1883. Interference the which Constitute the 


_. from a Slit. C. Barus. (Nat. Acad. Sci., Proc. 4. pp. 184-186, May 15, 
1918. )—Describes “the lay-out of the apparatus used for obtaining inter- 
ference between the edge rays from a slit. The fringes are difficult to find, 


and, when lost, are not easy to rediscover. The behaviour of the images is 


_ otherwise as described in the case of achromatics obtained by. the use of a 
cleavage prism [see Abs. 1114 (1917). J. W. T. 


Optical Properties and Theory of Colour: and. 


E. Mervin. (Am. Soc. for Testing Materials, Proc. 17, pp. 1-84, 
- 1917)—A study of the optical properties of a large number of commercial 

- pigments, with references to the vehicles and incidental remarks on the sur- 

_. faces; the research was conducted in the Geophysical Laboratory of the | 
Carnegie Institution. The hue, purity, and brightness of light diffused by a 


‘pigment or paint depend upon the refractive index, absorption, size, shape, | 
and texture of the grains, and, further, upon the index, colour, and con- | 


-tinuity of the vehicle and the distribution of the grains inthe vehicle. A 
lack pigment’ should (1) have the same refractive: index for grain and 
medium, and (2) grains of 1 » or less, (8) be just barely opaque for all = 

- eolours ; only bone black fulfils condition (1), whilst mast satisfy (8) and also 
ae White pigments should have even grains of 0b» to 1p; finer grains — 
_« diffuse blue light by preference, ¢.g. when mixed in oil with black or dark _ 
red pigments, so that blue greys and purples result ; most white pigments 
_. eontain enough fine grains to appear bluish ; larger grains have too little 


reflecting surface per volume ; control of grain size is therefore desirable. 
The burning of blende (instead of metallic zinc) gives less even grain, and in 


_ the presence of lead large grains; extremely fine division may favour the __ 

- quantity of colour in mixtures with strongly diffusing pigments; under other 

-_ eonditions size and shape of grain and index are of great importance. Thus, 
Harrison red, the power with the 


"74 
“ 
+ 
She 
\ 
. 
athe 
ey ‘ 
; 
nea 
oP 
4 
bask 
yi 
>, 
a4 
ie 
ve 


Re 


Scattering of Light by. Dust. free. Stratt.. 


94. pp, 458-459; June, 1918.)—It is now well established that the 


_luminosity and blue colour of the sky on very clear days and at considerable 


altitudes above the sea-level can almost completely be accounted.for bythe 
*  seattering of light by the molecules of the air, without postulating suspended | 
_ . particles of foreign matter, such as were thought necessary by the earlier 
_ writers. The present paper gives an account of a laboratory experiment 
__ exhibiting the scattering of light by dust-free air, The source of light (either oh Ee 
3 a carbon arc or a quartz mercury lamp) was arranged to give a convergent 
? /beam, a quartz lens being used. This beam passed through a quartz water- > 
'. €ell to absorb heat rays, and then into the experimental vessel. The latter = 
‘was inthe form of a cross ABCD, made of brass tubing 14 in, in diam., and its 


_ interior was dead-black. The light entered by the quartz window in A and 


passed through a rectangular diaphragm to the end of C, where it was 
stopped by the end of the tube. The beam was observed. through a glass 
‘window at the end of D.. The opposite tube B constituted a black cave, 
_ giving the necessary black background against which the feeble transverse 
luminosity of the beam could be observed. In spite of all precautions, 
enough light was diffused by the wails of the tube to enclose this black 


_background in a luminous fing, which, however, was not bright enough to 


_.. gause inconvenience. With ordinary air in the apparatus a very bright track 


due to scattering by the dust particles was observed, but with well-filtered 


air only a blue track along the beam was visible, much fainter than the = 
ote original dusty track, but visible without difficulty when the eyes had been 
rested in the dark. The track of ae 
than the original dusty track, which\was about the same colour as the arc, 
and also was much bluer than the ring of light scattered by the walls of the © 


e beam in dust-ftee air was much bluer 


_ vessel. When the vessel was exhausted the blue track disappeared, nothing 
remaining except the ring of light diffused by the vessel. Various tésts and 
_ precautions seem to prove beyond doubt that the observed scattering was 

not due to dust, but that it is a property of pure air. Spectroscopic inves- 


tigation showed that what had been observed could not be attributed to 9 
fluorescence, a 2-hour exposure bringing ont faintly the great cyanogen _ 
band at 48880, which is photographically the most conspicuous feature of the — 


carbon are spectrum, Polarisation tests showed further that the scattered 
light is almost completely polarised. Visual examination with a nicol showed 


that the beam was invisible when the prism was held with its short diagonal — 


horizontal. Thus the vibrations are. transverse to the direction of propaga- 


-_. tion, as in all cases of scattering by particles small compared with the wave- 
length. Similar results can be obtained with other gases, Hydrogen gives 
much less scattering than air, oxygen about the same, CO; decidedly more, 
but the scattered light in all cases is the blue of the sky, illustrating very ~ 
directly the theory that attributes the blue of the sky to scattering bythe 
molecules of air., All the results are in qualitative agreement with we ee 
Quantitative experiments are in process and will be described later. A.W. 


836. Variation in Blackening of Photographic Plate with Time of peeing | 
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ability of the pigments for producing shades and tints and the effects of | 
mixing them with black and white and of wetting eae, and describes 
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“years following the discovery of photochemical action, it was believed: that if ee 
_ the product of the intensity of light producing the exposure and the'timeof 
were constant, the resulting photochemical effect would be constant. 
__. Subsequently variations from this so-called “ reciprocity law” were noted [see 
Abs. 1287 (1914)}, but attention was directed to the determination rela- 

tions: between intensity and time which would give constant blac 

_ trather than to finding the variation in the blackening with time; with total ™ 
@hergy: remaining constant. Abney and Kron seem to have made the only 

ptogeess-in this last-named problem. Both claim that when blackening is 

' ‘plotted: against exposure, with total energy remaining constant, the resulting 
| will show-a maximunt; but neither investigator directly obtains his 

It-has been the: purpose of the author to investigate Abney and: Kron’s 


conclusion, and actually obtain the curve showing the maximum, if it existed. 


exposing the plate to different rates of flow of constant light-energies, it 

was believed that some additional knowledge of the physical mechanism in | 
light-sensitive plate might begained. The apparatus and method employed 
sare described. The curves given show that the blackening of a plate isdepen- 
_ dent upon the rate of flow of energy, with total energy constant, and that for = 
each brand of plate and quantity of total energy there is a max. blackening 


given bya certain rate of flow of energy. The relation between the time of — 


nificant, for with the same value of total energy upon each plate, the positions 


& Holst and J. S. de Visser. (K. Akad. Amsterdam, Proc, 20.7. 
pp. 1086-1042, 1918.)—Describes a new determination of the brightness of 
‘the black body at the melting-point of gold. The experiment was so” — 
aes that the intensities to be compared were well above the limit 
- 7 of the Purkinje-effect. The value obtained for the brightness at 1886° was 
_ @119 hefner candle per cm’, which agrees well with other recent determina- - — 
~tions {see Abs, 1252 (1916) and 1117 (1917)]. The mechanical equivalent of 
was thas to be 617 hefner candles per walt J. WwW. T. W. 


88S. Intensity Distribution in Series Spectra, J. 


Physik, 55. 4, pp. 245-208, May 24, 1918.)—-Earlier investigations. on the 
intensity distribution in the series lines of hydrogen were subject for the 
greater part to many sources of error, It appears that the excitation bycanal 
_ or kathode rays is better in many respects for the purpose in question than =~ 
‘the yse of Geissler tubes with either alternating or direct current. Vegard 
has investigated the Balmer series, using canal rays [Abs. 497 (1917)], and 
[Abs. 1586 (1914)} has shown that the intensity distribution in the 
_. Balmer-series is independent of the current strength and also of the potential 
the case of kathode-ray excitation. It was found, however, that with 
_ §moreased gas pressure the lines towards the red end of the spectrum were 


relatively strengthened. This pressure effect has now been further investi- 


gated, and it appears from the results obtained that the connection between “| 
the intensity-ratio of the two lines Hg and H, and the pressure? is “tall 
_ within the limits of the observational errors, represented by the equation .@” 

x f-*™ == constant. A similar relation holds good for H, and Hy 
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(Kyéto Coll. Sei; % pp. 891-898, Oct, 1917.)— 


finwing their research [Abs; 985.(1917)] the authors have obtained new data, 


and’several doubtful points of the earlier work were settled. Surdo’s 
‘method [Abs. 666 (1914)] was again used. The various modes presented “ie 
the “affected’ secondary fines are shown diagrammatically. Besides these a. 
atinber of lines show a considerable broadening toward the red side in 
__ strong fields. ‘The wave-lengths of these seven broadened’ lines range from 
x4461*1 to 247640, and in all cases the s-component shows the effect, while . 
with X4511-9 and_ 4764-0 the f-component is also broadened. Including the. 
broadened ‘lines, 15 affected lines have been’ discovered besides the 17 given 
(Abs. 955 (1017)]. Tt was noticed that the otiter components of 
the Balmer lines often extended beyond the unaffected neighbouring lines 


__ belonging to the secondary spectrum. According to Stark, the carriers for 


the Balmer lines are the positive atomions, while those of the secondary 
lines are the neutral hydrogen atoms. From the effects now 


_ observed it seems very probable that the Balmer lines and those of a ae “a 


between them.” AW. : 


Gal Mem. 2 pp. 825-834, Oct., 1917,)—With the same“experi- 
ents as used in their investigation of the Stark-effect for «ss 

Bpearents lines (Abs, 956 (1927) and preceding Abs.] the research has been 


extended te helium. Relying on Stark’s data, the intensity of the electric 
field was calculated from the amount of ‘separation of the outer components - 
of H,, which appeared together with the helium lines. The lines %45048, : 


5016, 4992, 4479, 4488, and 4121 were examined in fields varying in strength = 


‘from 8000 to 70,000: volts/cm. and the manner of decomposition was com- 
_ pared with the measurements of Stark, Brunetti, and Koch. In each of the 
_ p- and s-components of the three lines 114922, 4472, and 4888 an isolated 


component appeared on the violet side for a certain strength of the electric. = : ae 
field, and in the'caseof the 44472 line this component was furtherdecom- 


posed into three as the field strength increased. The separation of the — 
of the line 14686 has also been observed, and diagrams are — 
Siven for all the lines-dealt with. Excepting the line 4686, the mode of 
metrical with respect tothe initia? ine, 


Stark oct for Hydrogen Lines, Mitta, Coll. Sci, 
pp. 849-855, Oct., 1917.)}—The author studied the mode of decomposi- 


‘tion of the lines Hyg, Ha, and Hg, as well as'a number of lines belonging to 
_ the secondary spectrum of hydrogen, and the results are given in the present 


paper The same experimental arrangement was adopted.as was employed by 


akamine and Yoshida [Abs. 955 (1917) and preceding Abs.].. By lowering: 


"the pressure in the discharge tube until the end of the Crookes dark space 


‘Became very indistinct, 2 field intensity far greater than those. obtained by 

the . former investigators. ‘was attained, its max. value being about — 
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identified with those oblained by Stark. ‘The the 


amount of separation and the field intensity was found to hold good for these a 
components. Two #-components and four s-components were obtained with 
both Hy and H,, and, excepting the four s-components of Hi, these have been 


vee identified with the components obtained by Stark. The secondary spectrum 


lines measured, of which diagrams are given, were in. the sin Hi am 4840 


and in the neighbourhood of Ha 


B42. Energy in the Continuous Spectra Certain Elements. 


Ulrey. (Phys. Rev. 11. pp. 401-410, May, 1918. }—The continuous X-ray: 


spectra of Pt, W, Pd, Mo, Ni, and Cr have been investigated by the pe 
spectrometer method as developed by W. H. and W. L. Bragg [Abs. 1880 — 


(1918)]. By comparison of the areas and max. ordinates of the radiation 

oe ‘curves of the above elements it appears that the energy emitted in the form 
of X-radiation in this part of the spectrum is not directly proportional to the 
atomic weight or the atomic number, byt is a periodic function of either, the 


periodicity coinciding with that of the chemical periodic system. 
The continuous spectrum of tungsten has been examined over a range of 


voltage from 20 to 50 kilovolts. Within this range the following relation — 

_.. between the wave-length of max. energy, Ams, and the voltage is found to — 
hold : Ama. V’"= const. The areas under the tungsten radiation curves are — 
— to the of the 25 40 kilovolts, 


A.B. W. 
X-tadialion due to Heat Motion of the Molecules i in Crystalline 


of X-rays. WH. ¥Faxén, (Ann. d. Physik, 54.8, pp. 615-620, April 26, 
-1918,)—In a paper on “Interference of X-rays and Heat Motion,” P. Debye — 
- Calculated the effect of heat motion of. the crystal molecules on the meaie 


properties of the crystal [see Abs. 1078 (1914)]. The author now calculates, 


_as.a direct consequence of Debye’s work, the extent of the scattering produced 


by heat motion. In general, his results are in agreement with Debye’s; but 


itis also shown that the scattered radiation reaches its max. value in the 
neighbourhood of the interference maxima—in case formula 


844: The of Formation in x s. Uhler. 


- (Phys. Rev. 11. pp. 1-20; Jan,, 1918.)—The paper deals with the general theory _ 
upon which the construction of X-ray spectrometers and spectrographs should 
“be based. General equations are derived for the incident and reflected rays, . 
and it is shown that in general not more than two rays can be constructed 
‘when one point on the incident segment, one on the reflected segment and 
Ss the glancing angle are given. The following theorem of the focal circle is. @ 
proved i ina perfectly general manner : all rays lying in a plane perpendicular 
_ to the axis of rotation of a plane selective mirror—the axis coinciding with . 
_. the mirror (pure rotation)—and radiating from a single point will, after 
- reflection, pass through two focal points each of which is at the same distance. 
from the axis ‘as the radiant point, the angles of deviation of the axial or 
\ principal rays of the pencils being numerically equal to twice the constant 
glancing angle. This fundamental theorem is not new as demonstrations of - 
only elementary non-analytic geometry have already been given 
noo aby Bragg, Wagner, and others. The theorem involves the following assump- at 
- tions : (a) The rays of a pencil mast all lie in one plane perpendicular to the. male ee 
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(9 the ‘electing plans contain the aia of rotation, arid 


the slit must act as a mathematical line source. 

. It-is shown analytically that a circular envelope arises when the reflecting” 
plane j is parallel to the axis of rotation but does not: contain the axis. Special 
properties of this locus are demonstrated. Rays having finite angular altitude ~ 
produce asymmetric broadening of the spectral images even when the azimuth 
is zero. When the angular altitude is constant and the azimuth is finite and — 
_ variable, the bundles of rays have astigmatic properties.. This broadening is. 


_. always in such a direction as to lead to too large a value for the glancing 


angle, The effect of tilting the reflecting planes of atoms with respect to eee 
axis of rotation on the slope of the spectral lines is also considered. __ 
A new. method is described for the accurate determination of gancing 


angles, and two ways of applying it aré suggested. One of site — has — 


tested experimentinily and found very satisfactory. 


Resolving Powers of x “ray “Spectrometers, ‘and the Tungsten 


Spectrum, E.Dershem, (Nat. Acad. Sci,, Proc, 4. pp. 62-65, March, 1918.) 


simple considerations of crystal reflection the author shows that 


< cos 0 (s + cos 


‘space ” of the crystal, s the width of the X-ray t of the 


erystal, and the order of the spectrum. 


From this expression it appears that the resolving. power may be 
by increasing the order of the spectrum and the distdnce between the crystal — 
and the photographic plate, and also by decreasing the width of the source © 


and the thickness of the crystal. To increase the resolving power by any of — 
these means results in a loss of intensity which must be compensated for by 
an increased time of exposure. 


salt crystal the author has made a series of careful measurements of the , 


wave-lengths in the X-ray spectrum of tungsten. The results, which are’ 


, ebatited, are claimed to be accurate within 01 % in the case of L-radiations 


. and 0°8 % in the case of K-radiations. In the case of the L-lines the resolving — 


power, as defined above, was less than ae" sini nevertheless 19 separate and 


Gistinct lines were oblained. We 


Colour Determination Faint H. B. Weiser. 
4 Phys. Chem. 22, pp. 489-449, June, 1918.)—Considering all: the pessitile 
‘sources of error, it appears that the determination of the colour of faint 
luminescence with the unaided eye is unsatisfactory. A method has been 
devised whereby the colour may be determined witha considerable degree. 
of accuracy. The method consists essentially of photographing the | 


luminescence on a panchromatic plate, interposing a series of different. 
__, coloured screens between the source of light and the plate, By comparing - 


the photograph so obtained with a photograph of white light, using the same 


colour-screens, the colour of the luminescence is readily determined. The _ 


method is applicable in all cases where the glow is uniform and sufficiently — 
strong to fog the most sensitive photographic plate brought very close to it. 
. The applicability and usefulness of the method is illustrated by means of a 


number of solution reactions varying in intensity from the relatively bright 
oxidation of alkaline to faint of sodium 
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faximem in the orange-red. The tuminesconce observed when a solution of 


' _ phosphorus in glacial acetic acid:is treated ‘with hydrogen peroxide is found ee 
tobe the:same in quality as ‘white light from ‘the yellowish-green through the 
viniet. -In the oxidation of amarine with chiorine or bromine,'the colour GF 


_ the luminescence is the same:in both: cases; and has its maxitnum in the | 
af When a saturated salt solution ts 
 ‘tnixed: with aloohol or hydrochloric acid, precipitation takes place ‘with 


Proc. 94. pp. 884-404; June 1, tors. a full historical introduction, 


the data obtained in 1909 relative to the rays and products of uranium X are 
-  discassed in so far as they throw light on the various possible modesof origin 


of actinium. The minute growth of actinium préviously put on record [see = 


Abs, 1075 (1918)] as having been observed in the old uranium preparations 
has ‘been confirmed by their later history and is now established beyond 


- air charged with vapours of carbon tetrachloride at  tempersture below 
visible red-heat. 470 gm.’of a very pure Indian pitchblende were similarly 
_ treatéd, in the expectation of removing eka-tantalum, isotopic with UrX, and . 


Obtained were initially free from Ac, but-one of them has produced it con- — 


tinuously with the lapse of time. A direct comparison of the amount of Ac 
in this preparation after the lapse of 2°5 years with that in the original pitch- 
blende showed that it -was equal to that in about 025 gm. On the assumption 
' that eka-tantalam and actinium are both long-lived, that no intermediate 
-members intervene between them, and that the preparation contained the 
- whole of the parent Ac in the original mineral, the period of average life of 


period of the parent. 

_ A second preparation separated from Joachimsthal pitchblende, the treat: 
al of which commenced in 1908 and endéd in 1914 with the carbon — 
tetrachloride seblimation, has given a similar growth of actinium. The work 


was undertaken to test and confirm the view that the parent of Ac occupies 2) A 
_ the eka-tantalum place in the Periodic Table, and gives actinium in an a-ray 


change of long period, being itself formed as the product of UrY, discovered 
by Antonoff, who suggested that it was. the first member of the Ac series. 
- Bot this mode of origin of actinium, though at present the most probable, — 
has not yct been conclusively established to the exclusion of all the vehiniige ore 
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“made up of a band extending from the ted through ‘the yellow, with the 
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Temperatures over 100°C. G. Dimmer. 86; pp. 


40, March, 1918.)—For the testing of mercury thermometers at higher — 3 
tempetatares ‘the author recommends the use of vapour baths. The ther- 


motneter is hong in a long-necked flask which contains a suitable substance 


-of known boiling-point (aniline, 184°1°; naphthalene, 218°; benzoptienone, < 
806°; sulphur, 4446"), This fask is surrounded by a wider tabe, with trampet- 


shaped opening at the lower end. By this means the hot pases: 


fromthe heating burner are cansed to surround the inner boiling tube and oe 


4 _ $0 to form ‘a hot-air mantle which greatly increases the constancy of the 


temperature ‘within the boiling tube. The bulb of the thermometer is me ‘a 
- surrounded by an inverted Al cone which prevents the condensed vapour - 


running down the bulb, Circulation of the vapour of the boiling fiquid: 


Thermal ‘Conductivity Metals. Hall, (Phys. Rev. 
829-880, April, 1918. Abstract of paper read beforethe Am. Phys. Soc., 


- Dec.,:1917.)—It is generally admitted that there are free electrons in the 
interatomic spaces of a metal and that their number increases. with tem- 


perature. Hence there must be, in a detached metal bar hot at one end and 
_ edld at the other, a mechanical pressure tending to drive the free electrons 
down the temperature gradient. If this tendency prevails, even to a slight — 
* extent, it makes the hot end of the bar electrically positive and the cold end Mae 
negative. It is then argued that the electrons will function somewhatlikea 
-* vapour, and will absorb heat at the hot end and give it out at the cold. A 
few aumerical data are given in support of this idea, 


860. Atomic Heals of Tungsten and Carbou AG. 


Worthing. (Frank. Inst., J. 185. pp. 707-708, May, 1918.)—According to 
modern theories the atomic heat of a solid at constant volume should have 
the upper limiting value of 5-95 gm. cals, per gm. atom per deg. This value © 
seems to be Rowever, by several substances already at 700° or 
~  g00°C. Determinations were made at the Nela Research Laboratories with — 

- filaments in ev ‘bulbs. In a filament of mass m uniformly heated by 

+a current of intensity Tat V volts the rate. of energy supply is equal to the 


E sum of the rates of radiation and of storing up energy ; hence IV =f(T) + 
_ C,m. aT]al, where C, is the specific heat, T the temperature, ithe time, both 


for heating and cooling. Introducing the resistance R and assuming that _ pe 


during temperature-changes both T and the radiation rate are single-valued 
functions of R, the formula becomes: IV = F(R) + Cm .dT .dR/dR . dt. 
With the aid of pendulum switches and a potentiometer I and V are 


determined as functions of for definite temperature-changes, and Ris thus 
es expressed as a function of ¢. In the case of tungsten the heating and cooling oe 
- did not give quite the same results, which may indicate that the assumption — ae 
-. of singte-valued functions is not justified ; but this is not considered proved. = 
Taking the results as a whole, however, the atomic heat of tungsten would — 
represented by a straight-line relation, being 6°25 at 1200° and 785 at 
K. ; these values are in the 5-95 limit. Re 
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| ease of carbon: the. experiments were not conducted with the: same rare 


care; the results, 6°85 at 1200° and 6-05 at 2,000° K. for the atomic heat at 
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: constant pressure, would be compatible with an upper limit of 595 at =~ 
constant volume, and these figures agree with the figures of Weber and of © 


Magnus for diamond and graphite at and at 
also Abs. 74 and 276 (1918).] _ B. 


B51. Remarks on the Statistical of the 


Flamm. (Phys. Zeits. 19. pp. 116-128, March 19, and pp. 166-168, April 


-- 16, 1918.)—Consequent on an idea of Einstein, the author has been able to - 
' ——:_—sC§ evolve the quanta theory in a particularly simple manner starting from the 
following fundamental assumption: The homogeneous elementary parts 
(molecules, atoms) of a body take in discontinuous manner only 4 limited = 
series of defined states with corresponding energy values. The quantaloss 
and gain of energy of such a body follows as an tmmediate consequence, 
-.From statistical considerations, therefore, the thermodynamic behaviour of 


such a body may be derived without further assumption. The correct final : 


formulz: are then arrived at when the possible states are all regarded as 
equally probable. ‘The author. in the second article shows that the general . 
* formule for the thermodynamically important functions may be calculated 


in an equally simple manner without the above assumption, and in the 


_ present paper he derives the fundamental formulz for the calculation of . 
energy, entropy, and specific heat of a body at constant volume, using the 
smallest number of special assumptions in the. most general way. H.H. Ho, 


Energy Parlition and Quantum Theory. Cc. Tolman. 


Rev, pp. 261-276, April, 1918.)—A mathematical discussion of the general 
‘theory. [See Abs. 1119 (1918) 


Tensions of the Saturated of Triatomic Liquids. 
(Comptes Rendus, 166. pp. 668-672, April 29, 1916.)—In the application to 


triatomic bodies of the formule Il = r°+"Z/x, x= the experimental 
in existence do not furnish satisfactory material for the proper solution of — 
the problem. The best of these, namely the data for carbonic acid, are first 


considered. By a similar procedure to that undertaken for monatomic and 


diatomic bodies, a value of ¢ has «been taken for the exponent #, which’ 


enables the deduction of function f for each observation temperature. 


Starting from unity at the critical state, this value diminishes very slowly at : 


the outset but more rapidly as far as the lowest temperatures observed b 
Amagat and Regnault. Cailletet’s experiments, however, afforded different 


results; but as the behaviour of the tension of the saturated vapour of 

_ carbonic acid at -low temperatures is in opposition as also the data for other 

-'triatomic bodies, the author excludes Cailletet’s experiments for the 

determination of the function r. Passing from the critical temperature. 

this function, at first slightly below unity, resumes this value in the caseof 
triatomic bodies at a reduced temperature of r= 0°88. This result occ 


with monatomic bodies. for r = 0:84, and for diatomic when r=086. The 


: ; general form of the function r based on the experiments of Amagat apd 


Regnault is thus: r=1 + [(1 — and the above 


0°40(7 + 1) 


_Sulphurous acid and nitrous oxide are next discussed ; their behaviour is 4 


found to be well represented by these formula. A complete table of data is. 
included for the three substances i in ‘question, and the conclusion denen that 
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their vapour obey the lawt may be ex 


pressed by a single formula which will not differ appreciably from the above. 


From the available data, carbon disulphide is also found to behave normally, 

_ On the other hand sulphuretted hydrogen, like water, gives results which are in 
complete discord with the formula, Now, water at ordinary temperatures is : 

____ polymerised, but! at higher temperatures the data, which, however, are yet 

indecisive, show a tendency to fit in with the formula, so that atthe 


The Adiabatic the Principle. “ Smekal. 
(Phys. Zeits. 19. pp. 187-142, April 1,1918.)—The relationship of the adiabatic (ss 
hypothesis to the statistical foundation of the second law of thermodynamics  —s_—. 
has only been found hitherto by Ehrenfest [Abs, 408 (1917)] for the totality of ; 

- molecules with one degree of freedom. In the present paper it is shown that. 
the assumption of an adiabatic invariant quanta hypothesis for the totalityof | 
a given stable system with several degrees of freedom is necessary for the =8=«§«§-- ss 


a 966. The Definiteness and the Kinetic 
{Mrs.] ‘T. Ehrenfest-Afanassjewa. (K. Akad. Amsterdam, Proc. 20. 7) 
pp. 1049-1058, 1918.)—Let a definite quantity of- gas be taken as a system _ 
containing a very great but finite number, N, of molecules which obey — 
certain conservative laws of motion, Then all successive states of the — 
system are for all times perfectly determined by. 6N “microscopic co-- 
ordinates,” ¢.g. the 8N space-coordinates and the 8N velocity-components” 
for all molecules at a definite but arbitrarily chosen moment % These — 
quantities are not, however, directly observable; it is only possible to ~~ 
_. observe: certain statistical mean values of these quantities : the “macro- 
_ scopic coordinates,” which at a definite moment give insufficient determine 
_. ing quantities thereby rendering impossible the derivation of the microscopic __ 
; quantities from the combination of the macroscopic. Therefore while the 
microscopic state of the gas at one moment perfectly determines the progress 
__ of the successive “micro-” and also “ macroscopic” states, the macroscopic _ 
State at one moment is not sufficient to determine the progress of the 


microscopic state, nor of the successive macroscopic states. In consequence, 


though the kinetic theory of gases involves fundamentally a well-defined 
determination of the processes in a gas, it teaches at the same time that it is yor 
practically impossible to obtain any knowledge of this determination and that 


the succession of macroscopic states of a gas is in effect as the successive 


drawings of a lottery, i.e. after a definite given state all possible different _ 


states may be expected and only certain considerations on probability are at 


disposal. Thesame is true when the kinetic conceptions are extended to the _ 
whole world. Yet, in the establishing of physical laws and in applying them, 
every physicist behaves as if he were perfectly convinced of all macroscopic = 
“processes being determined by the macroscopic coordinates alone, The = 
question arises, Is this intuitive way of thinking, which has always proved 


very fruitful, in incompatible antagonism with the kinetical conception— 
which on the other hand has also proved to be useful—or may a closer 


investigation prove these two conceptions to be reconcilable?' The present 
™. © paper contains an attempt to indicate-the way in which such a reconciliation a 
between the two conceptions may be H. H. 
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large: gung.so-that; they-capnot be: casily seen. by: hostile airmen: on-observers 


in. kite- balloons: has. brought: into. prominence: the stady.of ‘the methods:off 


- locating powerful guns by means of observations of the time of arrival of the 


sound of their gunfire at one or more observing stations. There are really — os 


(1) The: ‘simple case is when the flash 

_ distance-of the gun-is to be determined ftom the observed? 
interval of time between the instant when the flash is seen and the reports: 
heard ata single'station, (2) Phe moro complex case is when the fash is not’. 
seen, The-soundiofthe report must-then be timed at three or-four observing’ 
stations andthe: estimated from the differences: 
_in-time. 


_ ~The paper concludes with some numerical cases. KE, H. B. is 


. “85%. Rotation of: Pulley in Melde’s Experiment: A. Jones, (Phys. 


Phys. Soc., Rochester, 10917. )}—Let the string pass horizontally from 


fork. to the palley-and then-down to- the: load-and letthe-prongs of the fork 


vibtate:toward andrem-the pulley. Then ifthe fork-vibrated:‘slowly enough’ 
theload: wouldmove up and-down: and the- pulley would’ rotate to and fro, 
Wiith-the frequencies used there is-a net-rotation of the pulley, whiclt may be. 


conditions int use as to = 
Be 


“Boa, Beals, Wastemana,, (Phys, Zeits pp. 500-567, Dea 


paper on, the. same. subject, by: B. Budde [Abs. 
(1917)].. Waetamanp, develops the subject: mathematically, and then, 
illustrates special.cases. by. gcaphs, in, which the, amplitudes are,atfirst equal: 
and afterwards. unequal. Ajdiscussion. then, fallows.as to the.pitches.of, the: 
tones.heard and..the: views. of, Budde are.criticised. E, Budde, (Ibid, 1. 
pp; 60-61, Feb. 15, and pp. 177-178, May.1, 1918.)—-Budde. replies, te: Waetz- 
at 


Wolfnote in ‘C. Ve Raman. (Phil Mag. 85, 


pp. 498-496, June, 1918:)—J. W. Giltay has questioned |Abs. 1160 (1917)] the 


‘correctness of some earlier remarks of the author [Abs. 1866 (1916)]- in 


explanation of the effect of a “mute” on the tone of bowed instruments, . 


FS ae namely, that this is to be sought chiefly in. the lowering of the frequencies 


of resonance of the instrument preduced:by the loading of the bridge. Itis 


—- ____ now pointed out by the author that-his view of the action of the mute rests 
upon the secure foundation of: mathematical analysis. Upon this 

the further.test of “experiment i is now built up and ‘completely vindicates th 
position first taken up. 


860; Wolf-note (Nature, 101; 


264, June.6; 1918)--This: note. is accompanied: by.a photograph, showing. 
the:simaltaneous vibration curves. of the: G-string and: bridge of a ‘cello played: 
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‘vibration of the string. Indeed the phenomena.may. be regarded as con- — 
ste stituting a strongly damped coupled vibration of string and bridge. And this 

. immany respects differs fromthe: cytlicat vibration excited ‘by bowing‘at® the 


4% 


Rayleigh: (Nature; 10%: 284, June 13, 19183-—ProBably. most of ‘tHosé 


_ who have: listened to (single-engined): aeroplanes im flight, have: noticed the 

higtily:anevew character’of the sound, even at: modérate-distances, Itwoul® 
_ seem thatthe changes:are’ to. be attributed to atmospheric irregularities 

affecting the propagatiom rather than’ to variable emission: This: may 


confirmation; a-comparison of what is expected: in the 


propagation‘of light and sound: has a certain interesti 
One point of-difference should first-be: noticed. The velocity of! propaga- 


| tion: of sound ‘through air. varies indeed with tentperature, but is independent pee 


of:pressure (or'density), while that of light'depends upon pressure’ aswell 
upon temperature: In. the:atmosphere there’ is:a:variation ‘of pressure with: 


elevation; but this is‘scarcely’ material for the:present purpose. And:the: kind - 


of} irregular local variations which can easily occur: in temperature: are 
‘= excluded’ in-respect of pressure‘ by'the: mechanical: conditions, at least in the 
alosence of strony winds, not here regarded.» The question: is' thus: reduced 
torreftactions consequent upon = 
‘The velocity of sound is'as the square root of the: absolute: thatperatars: 
Accordingly for 1. degzC.. difference: of. temperature the refractivity (p—1) 
isf 000183. In the case: of¢ light: the: corresponding’ value of is 
2000294 x 0-00366, the pressure being atmospheric.. The effect of. tem- 


perature upon sound is thus about.2000 times greater than. upon light. If we ‘ 


suppose the system of temperature differences to be altered in this propor- 
Sem the course of rays of.light.and of sound would. be the same. _ 


When we consider mirage and the twinkling, of stars and of terrestrial a 


; fights: at no very great distances, we recognise how heterogeneous the. atmo- 
sphere must often be for the. propagation of sound, and need no tonger be 


ae 2 surprised at the variation of intensity with ‘which uniformly-emitted | sounds 
are received at moderate distances from their SOUrCE. 


The effect. of the immense of is also. con- 
sidered as between light and sound, 


862. Transmission of Sound Lorlk Rock Lv: Ring ‘and 


Straw! (Roy: Canada; Trams. pp. 78-84) The 


_ Fessenden submarine telegraph oscillator was found to provide an extremely 


powerful, means: of. setting vibrations.in. earth and rock... By 


_. submarine microphone of the carbon granule type, it a tite detect 
the. vibration of the oscillator at 100 ft.or more. . 
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_ DISCHARGE. AND OSCILLATIONS, 


963. Mobilities of Gaseous Ions, Kia-Lok Yen. (Phys. u. 
pp. 887-862, May, 1918, Paper read before the Am. Phys. Soc., Dec., 
= ign, }—The author summarises as follows :—(1) the previous experiment of 
_ Loeb-on. the ionic mobilities in air has been repeated and confirmed. (2) 
: _. ‘The law Uf = constant was found to hold for the negative ions from 184 to — 
12,870 volts/cm., or from «/p =0°18 to 20°70 ; and for positive ions from 186 
to 14,160 voltsjcm., or. from. «/p = 0-22. to 22.04. (8) The experiment was 
- extended to hydrogen and. nitrogen, and the law Up =const, was found to a 
hold in both cases.. (4) The law Up = const. was verified in hydrogen for — 
 Regative i ions from 9 to 5668 volts/cm., or from «/p = 0°88 to 12°15; and for 
positive ions from 16 to 6669 volts/cm., or from = 0°66 to 14-45. (6) 
ee hitrogen, the negative mobility was found to remain constant from If to ~~ 2 
14,880 volts/cm., ot from = 0°05 to 29°0 ; and the positive mobility constant. 
from 15 to 17,670 volts/cm., or from = 0-07 to400. (6) Freeelectronswere 
found to exist in both hydrogen and nitrogen, even at atmospheric pressure: 
ee "more in hydrogen than in nitrogen. (7) More free electrons were found with =~ 
| ~ __ - low potentials than with high potentials. (8) The ageing effect upon the 7 
'_—--- gases at constant pressure was to reduce the relative amount of the free 
electrons. (9) No indication was fqund of Haines’ negative ions Band 
ae Oe seine 1729 (1915) ; 712 (1916)}, and in general no indigation was found so far — 
which would prove to be favourable to the cluster. theory. (10) The 
differerice between positive and negative mobilities is explained by the 
_nucleus-atom theory, and the experiment is in progress with the gases where 
proposed explanation does not seem to be applicable. 
864. Ionisalion of Gases. H. Greinacher. (Phys. Zeits. 19. pp. 188-195 


May 1, 1918.)—A series of suitable for the following 
are described. 


@) The potential gradient in a gas through which a current is owing. 
) _ Amapparatus is described by means of which it is possible to compare the = 
oe potential with that in an electrolyte direct, ie 

Re (2) Alteration of pressure in gases when conducting electricity, (a) i in the +0 


Case of the point discharge, (6) when the gas neiauisent both kinds of ions, as Pee 
in the case of ionisation by X-rays. 
(8). The positive potential to which a zinc wists becomes charged as the 
result of photoelectric action is obtained after of 
layer of ions by a wind blast. 
flames. A. 


865. in Tubes. W.D. Bancroft. (. Chem. 22, 

pp. 845-847, May, 1918.)—It is uncertain whether the changein the vacuumofa 
= _. _. Crookes’ tube can be said to be due to the adsorption of the gas by the glassor 
this | paper the experitnents made by Swinton 1887 are criti- 
cised, and the following points are made. 
. In a Crookes’ tube gas-bubbles may be driven into the glass for a distanies 
-.... of about 01mm. This gas is set free when the glass is pulverised. It is not 
/- known whether the glass flows round behind the bubbles, cutting them off com-- 
"=. Pletely from the inner portion of the tube, or whether the holes made by the 
ie Basset ch in passing into the glass do not close completely. Ifthe bubblesare 
Sealed in the glass, this is a case mechanical but 
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Hydrogen and helium tubes behave alike. A. E.G. 


7 866, ‘Distribution of the Electric Field in the Crookes’ Dark Spaceina Narrow 
Tube T. Takamine and U. Yoshida. (Kystd Coll, Sci., Mem. 2, pp. 885- 
840, Oct., 1917.)—In this work the photographs taken in connection with the — 
investigation of the Stark-effect in hydrogen and helium [Abs, 955(1917), 889,840 
(1918)] were employed, use being made of Stark’s conclusions relative to the. 
» onter'components of H,. The glow was never uniform in the dark space, | but — 
i, Was mainly concentrated in the axial portion of the tube, except just in front 
' of the kathode, where a glow of nearly uniform intensity occupied the whole — 
_ Section of the tube. The intense glow in the central portion of ee 
tube was projected on the slit of a’ spectrograph, and it is accordingly ==" 
-. to this part of the tube that the intensity measurements apply. 
- Measurements based on the f- or the. s-components of H, were found 
to agree in every case examined. . If V is the potential of any point i ithe <S 3 
dark space at a distance x from the kathode, Schuster proposed the formula 
*. V=Vi{1i— F steel where Vp is the potential i in the glow proper, & is a constant, 
and the potential of the kathode is taken as zero. If Schuster’s formula is” a 
applicable to the case here considered, the graphical relation betweenlogE , 9 
(where E is the field) and « should be astraight line. This wasnotfoundto 
be the case. If the field intensity at the end of the dark space be denoted” 
by and that at any point in the dark space by E, the quantityE—E, = 
appears to increase nearly proportionally to the square of the distance  §. 
between that point and the end of dark space, ic, if d is the 
distance of the point considered. from the kathode, dy the length of 
the dark space, E—E)=k(d)—d)*, The -yalue of was found to lie 
= between 2800 and 4100 volts/cm. Although the value of & varies within a ae 
fairly wide range, the product kdpD, D being the diam. ofthe tube, is prac- 
tically. constant, and hence may be used to estimate the field intensity in the — 
Crookes’ dark space in a narrow tube. The value of this constantisabout == =  —@ 
52. To get greater field strength just in front of the kathode dp must be oe 
increased and D be decreased. With the small tubes used, however,when» 
___ the length of the dark space was increased, the end of the dark space became = - © 4% 
‘indistinct, and at last a sudden change occurred in the appearance of the - 
dark space. The weak glow which formerly'existed disappeared, anda glow | 
as intense as that in the positive column replaced it. In this state of dis- aa 
'-charge no trace of the electric separation of the hydrogen lines could be  @ 
observed. With a tube of diam. 1°5 mm. this sudden change occurred when — 
“the length of the dark space was increased above 25 mm. This max. length 
_ of the dark space increased with the diam. of the tube, but the numerical _ : 


- relation was not examined. Lo Surdo found that the dark space was inde- — a 
_ pendent of the strength of the current when the pressure was kept constant. = § 
_ The authors of the present paper, however, detected a certain incrementin «ss 5 | 
length of the space the was increased. AW 


“ELECTRICAL PROPERTIES. AND INSTRUMENTS. 


867. Effect of Hydrogen on the Electric Resistivity of Carbon. T. Peczalski. 
(Phys. Rev. 11. pp.868-871, May ; erratum, p.508, June, 1918,)—Adiagrammatic 
ae representation of the apparatus employed is given, also tables and curves = 
™, of the results obtained. It is concluded that hydrogen apparently produces a 
~ mo effect on the resistivity of carbon at ordinary temperatures for pressures = = 
up to 88 atmos. The resistance of carbon i increases when the 
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‘attraction of metals for electrons, for in a ‘bar of alloy varying 


temperatures following:sach a heating in hydrogen shows.a similarand 
more.marked increase, Subsequent heating of the filament in vacuumtothe 
_ game temperature. produces the opposite effects. The effectis,greater forthe — 
higher pressures 'than’for the lower pressures. “It appears. that.these changes 
_ @bey an exponential Jaw, and are about equal in magnitude in cases where 


the filaments are not injured appreciably by the processes involved. The 


Changes in resistance, together with the giving up of gas on the heatingin 
 “‘yaenum Show that absorption of hydrogen by the carbon filament takes place. a 
.. “The ordinary absorption of gas by porous substances in which there is a ~ 
purely mechanical entrance of the molecules of gas into the pores cannot 


explain the observed phenomenon. Gas thus mechanically absorbed dis- 


appears when the absorbing stibstance is placed in a vacuum, or when heated 
-.to moderate temperatures such as 800°C. According to measurements here =~ 
recorded it is evident that only a portion, if any, of the gas is held thus 


mechanically. It may be reasonably supposed that at the high temperatures 


ei ‘the gas enters the carbon, and that a solid solution of the carbon with hydro-. = 
| ‘gen or of carbon with some hydrocarbon is formed ; this solid solution will 7 
ae . _ ‘be stable at the given temperature and pressure. ‘This means that at the high 
temperature the molecules possess velocities which, under a.given pressure, 
are consistent with ‘maintaining a solution of some specified concentration. 
‘When the temperature is suddenly greatly decreased the same solution may 
well still exist. “When the filament is heated to the same high temperature —* 
wander a pressure’ ‘somewhat lower, a less concentrated solution may be 
as _ expected. It may be noted that observations with metals show that the - 
formation of a solid solution by the introduction of a small amount of some: ~ 


other substance, increases considerably the electrical vereeibed of the metal. 


possible that some similar phenomena occur here. 


Hall. (Nat. Acad. Sci., Proc. 4. pp. 98-103, April, 1918).—In a previous 
paper [Abs. 704 (1918)] the author has discussed thermoelectric action in ~~ 

- metals on. the supposition of progressive motion of “free” electrons only. 
dup extension is made.in the. Present paper, conduction being supposed to.be -_ 
maintained partly by “free” electrons and partly by “associated” electrons, 


the latter passing directly from atomic union to atomic union, The free- : 


-.  glectron pressure gradient acts on the free electrons only, but both types are ~~ 
acted upon by an éstablished potential gradient. Thus, at the hot.end of.a 


detached metal bar the high electron-gas. pressure will cause a constant pro- 


 ession of free electrons to the cold ead. This will .establish.ancexcess of 
_ negative potential at the cald end, and the associated .electrons will move — 


from the cold to the-hot.end of the bar, The consequent slight reduction of 


 glectron mechanical pressure at this end induces continued passage of the 
"electrons from the associated to the free type (evaporation, with absorption. 
Ok heat), and at the cold end the small excess pressure will cause electrons to 
from the free to the associated class (condensation, with evolution of 
_. heat).. The action is somewhat analogous to a steam heating system, the free 

’ »electron Movement corresponding to the stream of steam and the associated 


electron motion tothe return flow of water. “Teds necessary to sasume 


‘composition from ‘pure a atone end to pure at the other end. there. must 
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_@leetrons towards the cold end. Introducing ‘these onveptions: Hie 
shows how the f. of a be by ‘an area on 


taine: 


Pp. 187-188, May 1, 1018.)—A galvanic interrupter destribed th which 
mercury is used as the conducting fluid medium, in-place of the viswal 
electrolytic fluid. simple arrangement consists of two insulating vessels 


{made ef porcelain, quartz, or glass), one-of which slides easily in'the other, 
~. ‘and both filled with Hg. A small opening in the inner 'véssel-allows contact, 


by means of a thin Hg thread, between the two Hg massés. “A single 
divided into two parts by-an insulating partition will answer the same purpose. | 


A glass or quartz U-tube, the bere at the bend of whichis made very small, 


current the Hg thread is vaporised ‘when the current is of suitable strength, 
and a-smail arc is formed, the current being thus lowered considerably 6r 
even broken... The Hg vapour condenses very quickly, the thread ‘re-forms, 


(perature, there must be a differential ‘specific attractién ‘move 


filled with: Hg is found particularly suitable for demonstration parposes. : 
‘When such an interrupter is placed in circuit with a direct ‘or alternating 


and the current is again short-circvited. The provess then Gommendes nee 


| more. The current strength required depends upon the thickness and length | 
. of the Hg thread as well as upon its form ; further, the rate of loss of heat is : 
important factor. A mercury thread 1 mm. in diam. and several mm. in 


Jength will, with suitable loss of heat, act as interrupter for.a current of about | 


ALTERNATING CURRENTS AND “MAGNETISM, - 


Combination of Series and Parallel Resonance. A. 


(kowa Acad. Sci., Proc. 24. pp. 189-200, 1917.)—In a circuit in which 


inductance and capacitance: are in. the current ‘become q 


at resonance, lags for low fretyuencies and for high The 


‘Opposite: occurs in.a circuit in which ‘the inductance and eapacitance are in 


series. This suggests that by conibiuing the circuits identical values‘of 


‘corrent and power factor might be obtained at*more than two frequencies. 


‘The author discusses this question with the of hodographs the 


-_wariation-of the different vector quantities involved wWith the frequency, and 


"gives the results obtained from :experiments with different circuits, of which 
those illustrated in the Fig. are typical. He has succeeded in maintaining 
theypower factor practidally at unity for a range of frequency from45'to78 


-eycles and causiug‘it to @rop off tapidly outside this range. He discusses the 


jnfluence of each of ‘the components of the circuit on the results, and suggests 
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SCIENCE: ABSTRACTS. 


also in: telephony in cases where an is to vary with 
frequency in a definite manner. 


SPL. Cause of Irreversibility of Nickel Steels, Honda and H. Takagi. 
_ (Téhoku Univ., Sci. Reports, 6. pp. 821-840, April, 1918. 16th Report of 
| Alloys Research Inst.)—The irreversibility is not due to the carbon present: 
; in the steel, because the phenomenon is also found in the pure iron-nickel 
ie System. Further, those alloys which exhibit irreversibility always contain 
 dron, Hence the effect is due to a property of iron as affected by nickel. om 
According to Chevenard, it is due tothe A8 transformation of iron as affected 
_ ‘by the compound Fe,Ni. The authors experimented.on Ni steels of different 
_ compositions made by melting together known weights of iron and nickel, 
the ingots obtained being formed into cylinders 7x05 cm. In general, the 
 ¢ritical point of a ferromagnetic substance is lowered by adding toitanon- 
_ magnetic or ferromagnetic substance ; it is raised if the added substance has 
a higher critical point than the original substance and if the two forma solid 
- solution. Thus, by adding to Ni an increasing amount of iron, the A2 point =~ 
- of Niis steadily raised ; arid by adding to iron an increasing quantity of Ni, 
. the A2 point of iron is lowered. When the proportion of added Ni is about 
27%, there is a minimum in the A2 point, which then lies a little below room — 
_.., temperature. With further addition-of nickel, the A2 point rises, and reaches _ 
-. @ maximum with 70% Ni. It is concluded that the A8. transformation is 
‘inconspicuous above 25 % Ni, and at 70% Ni completely vanishes. With — 
regard to thermal expansion, Chevenard’s curves show that Ni-steels contract. 
_» while passing through a certain range of rising temperature. Thus invar 
(85 °% Ni) changes from contraction to expansion at room temperature. This 
: - remarkable property of invar is obtained by bringing the temperature of 
- minimuin elongation, or that of the A8 transformation to the vicinity of 
_ foom temperature. There.is no need to assume, as is done by Guillaume, te 
_.. Chevenard, and others, that the property of invar is due to the presenceof 
the compound Fe,Ni. The peculiar form of the critical point-concentration =~ 
_ €urve is explained by means of Honda’s theory of ferromagnetism. The © 
Magnetisation-concentration curve in a very strong field tends toa straight 
_line or to a slightly bending curve, in accordance with the fact thatthe two = 
_ components form a continuous solid solution with each other. The Curie . 
’ constant-concentration curve does not consist of two straight lines inter- _ 
’ secting at 85 % Nias shown by Weiss and Foéx; it is a single curve which 


_ falls rapidly as the content of Nii increases an which, above 80 % Ni descends 
with a constant slope. GEA 


872. The Magnetic Analysis of Carbides in T.lahiwara. (Tohoku 


' Univ. Sci. Reports, 6. pp, 285-294, April, 1918. 15th Report of Alloys ~~ 
_ Research Inst.)}—K. Honda and T, Murakami employing a magnetometric ~~ 
’ method have recently [Abs. 1026 (1917)] shown that the magnetic trans- 
formations of cementite: antl the double carbide of iron and tungsten take 
__ place at 216° C. and 400° C, respectively, and that at higher temperaturesthese = 
_. ¢arbides decompose into their constitutents. To investigate the matter more a 
closely the author uses a torsion method for measuring the susceptibility. In_ 
addition to the carbides isolated electrolytically from different C steels, 
_ those from Mn and Cr steels, as well as from high-speed tool steels, were ~~ 
studied. The magnetising fields varied from 120 to 2012 gauss and the © 
pesults. are represented graphically by a series of susceptibility-tem-_ 
perature curves, 
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Catbides into their components. (2) The. residue shows by the magnetic . 

__._transformation at 580°, the presence of magnetite produced by oxidation of 

~ cementite, (8) Natural magnetite and chemically prepared magnetic oxide 

are differentiated by their critical points, 680° and 510° respectively. (4) The | 

separation of cementite from the solid solution of a entectoid steel begins 

at about 180° and nearly ends at 860°.. The three ranges of temperature, 

 15-180°, 180°-860°, 860°-600°, correspond to. martensite, troostite, and sorbite 

ait respectively. The end point of the solid solution, 860°, corresponds to — 

- osmondite. Magnetically considered, martensite is a solid solution of carbide 

4n y-iron. Troostite includes the stages corresponding to different degrees of 
separation of cementite as colloidal particles. Sorbite has the same suscepti- PS 

bility. as pearlite, (6) The residue from. the quenched specimen contains = 

_ initially a small quantity of cementite ; the amount increases with tempering = 9 9 

: temperature, till it reaches 360°. These residues are very reactive and take => i 

fire in the atmosphere. The tendency to oxidation decreases with the = 

increase of tempering temperature, (6) The double carbide of FeandMn © 

is magnetic : by heating the residue to 400°, magnetite is formed by oxi- _ hee i 

dation. By Jorther heating, it decomposes into cementite, free iron, and 

magnetic oxides. The double carbide of Fe and W is magnetic and = «| 

decomposes at high temperatures, The residues 


878. Magnetograph Records at Theodosia, the Total Solar 

eee: Eclipse of August 21, 1914. L. Palazzo. (Terrest. Magn. 23. pp. 20-81, 

+ March, 1918.)—A party of Italian scientists, of which the writer wasa member, = 

to Theodosia, Crimea, in the belt of totality. Astronomical, spectro- 

sScopic, and photographic observations on the celestial phenomenon were to «= 

be made, as well as various geophysical investigations allied with the occur. ~ = 

rence of the eclipse. The scheme of work was planned to embrace pyrhelio- 
metric, meteorological and magnetic observations, measures of the penetrating _ 
radiation, and records of temperature on the soil surface. But the principal — 

work proposed was properly the magnetic one, viz., that of registering the = = = 

variations of the three magnetic elements during the eclipse. The magneto- = § = 

graph was working day and night from Aug. 16 to.28, Thus the average 

_ solar-diurnal course of the three magnetic elements D, H, Z could be deter- = = a 

_ mined on several days immediately before and after,as well as on the very = @@ 

day of the eclipse. This average daily change is represented in a table for a 


which reference should be made to the original paper. In the report the = = 
ps writer concludes that a small magnetic effect referable to the eclipse has = 
manifested itself, especially in the declination curve. The principal disturb- = 
ance occurred almost 6 minutes before totality, anditsrangemay beestimated 
at about 0°85’ (the north end of the declination needle being deflected ieee |  — 
‘east by a disturbing force of =65-Ty). 

The absolute values of the magnetic elements were also detatinignd, with an 


field. -magnetometer and the dip-circle, on Aug. 26 and 27, 
+1027, T= + 59° 285, H = 282187; 
‘The total intensity and its components are therefore : 
T= 45712y, X=+282l4y, Y = + 428,, Z=+ 
Hence is also calculated the so-called local constant” 
All these apply, of course, to the epoch 191465. | 0. W. 
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CHEMICAL pHYsics “and. 
Third Kind of Sulphur Molecile, Aten. 


pp. 624-880, '1918.)—In continuation: of ‘previous 
experiments [compare Abs. 272 (1918)] the equilibrium S, 2S, in‘tolwene 
"solution ‘has been determined at 140°, 150°,and'160°. By means of theoretical 


considerations, which are based on previous practical measurements, it ‘is 
shown that in sulphur chloride solution at 100°, in a mixture containir 


60-at. % of total sulphur; the equilibrium mixture contains about 25°at.'% OF 
Se. In toluene the equilibrium mixture at 140° contains not quite 5 at.% Of 


808-886, May, 1918.}—-This paper, which deals with the principal imves- 
_ tigations into the properties of fogs that have been carried out in recent. 
tyears, starts with a definition-of “fog” and describes the experimental 
producing it. The effect of suspended dust particles is noted. 
-air is very active and oxygen, hydrogen, and nitrogen become 
they are heated. Helmholtz found that the:vapoursof H;SQ,, HCl,and HsSQ; 
. act as nuclei, and Helmholtz and Richarz have advanced the view that con- 
dexisation occurs frequently during chemical. reactions even though the 
géacting substances and ‘reaction products do not act as nuclei. Theycon- 
___, ¢lude that the reactions pass through an intermediate stage in which ionsare = 
formed, and that these ions act as nuclei, The experiments of Haber and 
prove conclusively that electrons are emitted during some chemical 
: _ #eactions, but they do not prove at all that there is always an intermediate 
formation of ions in every chemical reaction. The experiments of C.T.R. 
~ ‘Wilson on the condensation of ‘water-vapour have rendered it extremely 
probable that this condensation occurs around electrical nuclei of :some -sort. : 


While fog usually consists of condensed water there are conditions under 


_ awhich we have special types occurring, Thus Frankland describes‘what ‘he = _ 
galls “dry fog.” It.is suggested that the‘oxistence of ‘dry fog” may be due 
toamputities. From manufactories and domestic. fires vast aggregate quan- 
_ ‘tities of coal-tar and paraffin oil are daily distilled into the atmosphere,and 
-. eondensing upon, or attaching themselves to, the watery spherules of fog, 
> «must of necessity coat these with an oily film, which would, in all probability, 
@etard the evaporation of the water and the consequent saturation of the = 
4mterstitial air. ‘There is also ‘the possibility of “dryness” bemg duc to 
_.. flowering of the vapour pressure of the drops by the dissolving in them of 
Supercooled ‘fogs. also.occur at times. The colours ‘due ‘to 
fogs, such as are seen in “ fog-bows” and the glories or coronz ‘round’suh 
tmoon, are discussed. The studies by Barus:go far to show-that-the:coloured 
Clouds and ‘coloured suns are truly interference ‘phenomena, not ‘necessarily 
_. interferences by diffraction. Rain appears to begin when the drops teach a — 2 
- diameter of 0°04 mm., and according to Lenard the max. size is reached at . 
_ 66 mm. diam. and these large drops have a practically constant rate of fall of 
about 8 m. per sec, Based on these facts Simpson tas developed a theory in. 
to thunderstorms. It is exceedingly probable that ‘during thunder. 
storms ascending currents much greater than 6am. per sec,-come ito ‘play, 
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‘Honda and Murakami. (Téhoku Univ., Sci. Reports, 6. pp. 286- 


-in'these steels are iron, iron tungstide (Fe;W), iron carbide (FesC), 
carbide (WC), and a double carbide (4Fe;C.WC). ‘Tron tungstide and = 
_. tumgsten carbide are non-magnetic. The presence of FesC or the double a 
carbide in a steel may be determined by the fact that each possesses a mag- 
netic critical point, FesC about 215° C. and 4Fes;C. WC at about 400°C. The 
_ Steels of varied tungsten and carbon content were quenched ‘from different. 
 temperafures and then subjected to magnetic analysis. In the normal state = 
_ the double carbide is present, which at temperatures above the Aci point diss === 
gociates with its component carbides, .At.about 900° C, the f@llowing reaction 
commences : WC + 5Fe —> Fe;W + FesC, and above 1000°C.is complete. 
exceedingly difficult to. reproduce the double carbide on cooling, but if 


re-formed, first approximation to the thermal-equilibrium diagram for 
- the iron-tungsten alloys is published, which points clearly to the existence of — 


= by the ‘fact that it is blackened by boiling sodium picrate solution. 


Garvin, Dejean and the author [Abs. .1191, 1192, 1318 (1917)] there is, 
when a steel has been heated to a temperature: (higher than the pointAc), 
acertain critical rate of cooling Vo; when this rate is exceeded, part-of the = 

transformation Ar2 takes place at a lower temperature, and martensite is 
produced, As.in the previous paper the author heats pure steels containing @ 
to 0:8 C to redness and .cools them ‘at different rates in an indifferent 
-. atmosphere, observing the dilatation of the wire specimen to indicate any. =. 
change in the transformation Ar2, The four atmospheres used consist of 

hydrogen, H+ } nitrogen, } H +4 N, nitrogen ; as the nitrogen.increases, 
the rate of cooling falls off very rapidly at first, then slowly—not according. ES 


atmospheres.@, is raised-in steps and Arl and-Ar2.are photographically regis- 
tered; rom the curves thus obtained the appearance of martensite (in the =~ 
_ place of troostite) can followed, and ‘the required for tempering can 
be expressed as function of the carbon percentage. As this percentage 


the carbon percentage falls below 0:5; the impossibility of lowering the 


small:drops to ‘large drops, only'to be broken up into small drops:again. “If, 
__ therefore, the breaking:up-of :alarge drop is ‘accompanied ‘by separation 


: 


Structure Tungsten Steels and its ‘Chee Heat Treatment, 
283, April, 1918. 18th Report of Alloys Research 11st. )—A continuation and 


correction of earlier work on magnet steels. Steels containing from 028 to 


80 % tungsten have been examined. The constituents which may be preserit 


the steel is reheated to just above Acl and then cooled normally the compound ~~ _ 


the compound Fe,W, the presence of which in an alloy may be determined Ag i : 


Rates of Coming for Tempering Carbon P. Chewenaré, 
Rendus, 166. pp. 682-685, April 29, 1918,)—According to-Portevin’ 


to the rule of mixtures. Ina series of experiments made in oneof these 


decreases, the necessary Vo increases, slowly at first, but very rapidly when og 
transformation-point of pure iron simply by cooling can thus be understood. 


As-tegards tempering,.an insufficient rate'of cooling can, measure, be 


compensated for by taising the temperature of reheating ; but this con: 
pensation becomes to tow-carhen stewie. 
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The Macrostructure of Steel.” Portevin and V. 
‘de Mét, 15. pp, 278-280, May-June, 1918.)—The macrostructure of steel may 
be clearly developed by etching the sample with Stead’s reagent as modified = 

by le Chatelier and subsequently repolishing lightly. The structure so 


'-~ obtained is the original dendritic one produced during the freezing out — 
from the liquid state and retained as a result of inequalities in the phos- 
phorus, etc., contents, An estimation of the amount of forging which the © 

__-. Steel has received may be made by noting the extent of the deformation of _ 

‘the ‘dendrites in three planes at right angles to each other. Thereplacement 

oo of the elongated crystallites at the surface of a casting by equiaxed crystalsin sis. 

the interior is clearly shown,- No commercial heat-treatment appreciably 

-» influences the macrostructure on account of the low rate of diffusion of the — 

-\ phosphorus. _Reheating a steel to 900° C. for 8 days produces some oblitera- 

of Wave-length and Pressure upon Photochemical Organisation. 
-.. Warburg. (Preuss. Akad. Wiss. Berlin, Ber. pp. .872-885, 19147 From 
the Physikal-Teehn. Reichsanstalt.)}—The continued researches [see Abs, 
1628 (1911), 950 (1912), 1557 (1918)] were partly undertaken for the purpose | 
' Of testing Einstein’s law of photochemical equivalence, and of distinguishing © 
|. between primary and secondary photochemical reactions, in which only 
| the final products can be determined. According to Einstein [Abs.1046and 

> ____ 1689 (1912)] the decomposition of 1 gm. equivalent by a photochemical  —- 

—  __ptocess requires an absorption of the energy Nhy, where » is the frequency =~ 

©. Of the absorbed energy (not the radiation frequency of the absorbent); the — 

=. lawis applicable only within the validity range of Wien's law, and when the 

decomposition’ is exclusively a thermal. effect. When radiation of wave- = 
length A (in ») is absorbed, the primarily decomposed mass of the photolyte — 

molecules per gm.-cal, absorbed is = /1°987c, where.c = 14,800. The | 

author assumes that the subsequent secondary reactions do not depend'upon 

| __._the radiation, and he designates the amount of the final product corresponding _ 
topby 9. In order to calculate ¢ from assumptions have tobe madeas to 
the reactions. In the case of the ammonia NH; decomposition, ¢ would be 
equal to #, if there were only decomposition and no union of the N and H to” 
NHs ; but for = 0-209 », was found 0°172 x 10-*, whilst = 0°735 x 10>; 

| in that case then either Einstein’s law would be inapplicable, or there would : 

re-formation of ammonia. In ozonisation the primary process is 

©,=0-4 O, the ozone formation itself 20 + O,=20; and possiblyO+O=>0, 

©  —_ being secondary. In the experiments the ¢ and were found to be in fair — 

‘agreement for = 0'209 » and pressure P = 125 kg./cm? ; for X= 0258 pthe 
agreement was not satisfactory. At P= 125 kg. the ozone yield was 55 % of 

_ the theoretical, at 800 kg. only. 29 % ; thus the yields decreased as the ~ 

_* pressure was. raised—a fact for which Einstein’s law does not account. As — 

| ~ fegards the wave-length \=0°209 gave at 800 kg. a yield of 88%,and - 

. X== 0268 only of 58 %. According to Einstein, the author points out the p 
 walues should increase with increasing \ to a limit and then vanish. This is _ 
improbable, and he suggests that the assumption (implied in the law) that all 
the absorbing molecules are decomposed, may have to be abandoned. phy ae 
Absorption of Ulira-violet Radialion by Oxygen. (Ibid. pp. 280-242, * 
1916. }—The experiments are made for \ = 0°209 and 0°258 and the pressure 

_ fange 80 to 400 kgjcm.*. Considerable deviation from the law of Beer is” 
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_ strongly with increasing pressure. The deviations are the greater the smaller 


__ the pressure, and greater also for the shorter than for the longer waves. The = * 
absorptive power is probably influenced by neighbouring molecules in the =~ 
__. _ sense suggested by K. Angstrém in 1908; the author deduces a formula for = 

_ the absorptive power up to 400 kgjcm2, It is in accord with this view £3 


_ that mixtures of oxygen with an indifferent, non-absorbing gas (nitrogen), 
percentage. 


gas stream.cooled to —77° C, and exposed to the ultra-violet rays \ == 


_ which is decomposed bythe bromine liberated. This quantity and the 


_ partial pressure of the HBr are determined. The primaryreaction would be = 
BrH = 4(Br; + the secondary reactions H+H=H;; Br+Br=Br; 

H+ BrH =H, + Br; Br + BrH = Br; + H. ‘The partial pressure of the 

~ HBr (26 to 290 mm.), the gas flow (above 20 cm,’ per min,) and the nature of 

-, the indifferent gas (H or N) did not influence the results. The yield of the _ 


reaction, i.e. the fraction of the absorbed radiation which is converted ‘into 


chemical energy, is found to be S= %, the theoretical yield being178%; 

the calculations of the, primary and secondary reactions the calories merely 
spent in heating the compounds are counted as wasted. The yield isin = 
general the greater the smaller the heat of formation of the secondary be 


processes, 


VIL, Photolysis of Hydrogen Iodide. (Ibid, pp. 900-817, 1918.).—The 


experiments with. HI are still more instructive than those with HBr, 


because the absorption in the case of the hydriodic acid extends into the range _ i ie 
greater wave-lengths, and because the secondary reactions can better be 
observed, On the other hand, the experimental difficulties are much greater. 


According to Lemoine (1877) gaseous HI kept constant in the dark for over a 
year, but was decomposed by sunlight to the extent of 24 % in 10 days, and 


80 % in. 82 days; when heated in the dark to 265°, the decomposition was 
_. 2% in 80 days; in the presence of air (oxygen), however, both gaseous and 
aqueous HI were soon decomposed even in the dark. Similar observations __ 
___ ‘were made by Bodenstein (1897) and by Coehn and Stuckardt (Gottingen 
_ Nachr, p. 722, 1916), who studied the influence of radiations from 0220 to ——_— 
08004. The author’s apparatus is of the Bodenstein type, like thatusedinVI; 
> for the reasons mentioned, it was found that the current of hydrogen and HI ct 
gas must not comein contact with any wet glass walls: the apparatus had finally — 
to be made of quartz glass, the use of phosphorus pentoxide altogether to be 
avoided, and the HI to be prepared after Bodenstein. In his method, which = 
proved much more convenient, moreover, than the usual method, iddine vapour 


and hydrogen are brought into contact with finely-divided Pt at 600°; even 


then there was danger, of some impurity apparently from the platinum-asbestos ee 


which decomposed the HI, and a correction had to be made though the 


asbestos was first heated for 8 hours.” The exposure to the radiations was 

made for 600 or 900 sécs. at temperatures between —52° and —70° at which 

» the vapour pressure of saturated HI ranges from 848 down to 118 mm.of = 
mercury. The radiation was by sparks of Zn ¢ or of Mg; 


show a smaller deviation from Beer’s law than pure oxygen ; this is shown a j - 
experimentally and theoretically. The specific ozonisation (the number of = 
‘Molecules. of ozone. Per sbeothed) is the oxygen : 


VI. Photolysis of Hydrogen Bromide. (Ibid. pp. 814-829, 1916,)—-Hydrogen, 
purified of oxygen by being passed over glowing copper in an electric. 
furnace, or nitrogen is passed through an aqueous solution of HBr, the dried Ei 


from a zinc arc; the gas then enters an alkaline solution of potassium iodide, 
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of; which were-determinec& by: Pfhiger, the group-of zine lines :0:241 to 0261p, 
andthe: Mg lines: The spark«gap had to: be made-wide, 
however, and the sparks. were: not constant as to: their'starting-points on the’ 


electrodes; thisis-considered:the:maimsource of‘errors:. The primary reaction 
is: MHI == Hy-+- awd: therefore 9, equal of the secondary’ reactions: 


Hy.+ Lis: considered. the: most likely: On: this assumption the: 


very well, and: the: max. wave-length capableof decomposing 
the -hydrides, would increase the. order: HCl. (hypothetical), HBr, HI. The: 
faximum, which can decompose: Hi, would and:the longest waves’ 
~~ tried (0°2824 ») would give 1:56 times the required energy. For the first — 
Qlass-of. photochemical reactions, which: the quantum of:-effective wave- 
_length is sufficient for the-direct decomposition ofthe absorbing molecule, 
the-primary: process: can: be-caleulated from the photochemical equivalent, 
provided some: hypotheses. as to the: secondary reactions caw be made: For: 
reactions ofthe: second class, in’ which the quantum: does: not suffice for’ 


Be x Pierson. (J. Phys. Chem. 22, pp. 256-272, April, 1918.)—An improved form 
"of eléctro-osmometer ig déscribed, in which the rate of flow of liquidthrough. 
_ © ~ the diaphragm is measured by observing the speed. with which an air-bubble. 
~ moves along a calibrated tube in hydrostatic connection with the electrolyte © 
See surrounding | each eléctrode. The diaphragms. used consisted of glass. 
powder, asbestos, cellulose, ‘and’ crystolon (CSi) and alundum; the liquids 
sed: were distilled water, dilute NaOH or dilute HCl, and solutions of - 
‘various copper salts. It was shown that the rate of electrical endosmose. is. 
ae proportional directly to the applied potential, other. conditions being, kept ~ 


constant. ° It increases with rise in temperature ; it is not exactly proportional. : 


to the fluidity of the liquid, but increases slightly less rapidly than the fluidity, 


does with rising temperature, Fora given diaphragm and a given liquid the 


of experiment confirm the equation V = where V is. the volume. 


of liquid transported through the diaphragm in unit time ; E the e.m.f., D the 


_ © dielectric constant, andy the viscosity. Perrin’s work on the reversal effect > 
dilute solutions of acid and alkali. was repeated and confirmed. The. 
investigations with copper. salts showed. that solutions of copper acetate, 


nitrate, and chloride, flow to the anode, indicating that the copper. ion is 


_ adsorbed: more than the acetate, nitrate, or chloride ion. With copper 
ae sulphate reversal occurs to the kathode, in 0:1 and 0°2 normal solutions, show- 
- ding that the sulphate ion is more strongly adsorbed than the copper ion. at, 


ordinary concentrations, that is, concentrations of 01 normal upwards. 


ee Experiments with various dyes, both basic and acid, showed that there is : e 
connection between. contact electrification and the of 
Abs. 700 (1917).] | 


J: ©: Ghosh: (Chem: Soc. J’, Trans. 118. pp. 449- 


458; May; 1918:)—According’ to the author; the fundamental suggestion of 
Atrhenius; which’ postelates the~ coexistence of undissociated molecules and 
ions if solution, is~probably-not-valid, .It‘is assumed, instead; that’in solutions 


of'strong electrolytes only ions:are present, the attractive forces between the 
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log, since: m= 2 for 


—— force exists in- the-interior of the salt solution; the potential of which may - 
berepresented ‘by-A:; that is, A.is the work done when-the ions:constituting 


_ one-anothier’s sphere of attraction. Thedisttibution:. 
ofwelocities of the-ions, which aré endowed’ with kinetic-energy of transla 
tion, is governed: ‘by Maxwel?s law; and only-those ions will be'free, that'is, 
. capable of escaping from: the electrical field-inside' the solution; which Havea 
kinetic-energy greater than the work to be done i in so escaping. Théndmber 


free ions is thus-the fraction-of the total number of ions having a velocity’ 


greater than the:critieal velocity:m, where N is Avogadro's: 
number, » the namber of ions into which-a molecule dissociates, and A/nN is~ 


‘therefore the work to be done by each ion before it'can escape. The number: 


‘of free ions is then deduced to be n»Ne~*/“®*, and this will be the number of | 


free- conducting ions-at a‘given dilution. At infinite dilution since. 


the-ions are outside one another’s sphere of attraction, and therefore the number _ 
of conducting ions: is: It follows that = Ry 
that is; Av=: ART pre order to- find the-value of A itis necessary: 


make: further: assumptions, In: the. first place it'is assumed that: the mar~. 


 shalling of the.ions-ofta salt in a:state of solution is analogous tothe arrange- 
ment» of its atoms in the crystalline:structure, ‘If; further; it is assumed: 

the: component ions a completely saturated ‘electrical 
doublet, the: work necessary: for: separating: the ions (on electrolysis) is the 
electrical:work done-in. moving the ions constituting-a dowblet: from: their: 
fixed mean distance in the solution to:an-infinite -distanee apart. For a binary 


electrolyte like potassium: chloride: this’ work: (A) is giver: by-the expression: 


where is: the charge-om each ion; D’ the dielectric constant: of! | 


water, and the-distance between the oppositely. charged ions at the given 
dilution, For: salts. oft the: type of barium: chloride the» work is 8E/Dr; 


ofthe type: of magnesium Inthese formule Bandi) 
-Deare: known, and: be: found; the value of A is given; and‘hence; 
cam be calculated: The:value can be calculated’ by making usé-of 


Bragg’s smeasurements:on crystals, since it is assumed that thestructure of-the 


salb-in solution is similar: to ‘the crystalline. structure, Thus in the cubic: 
crystal: of potassium -chloride. where-V'is the number-of 
containing:a: gm.-molecule, there: being 2N ions. in-the- total volume (V) 
by: unit onbes, It: follows that A==NE"Dr for the gm- 
molecule, ‘and this == {/2N/D: wv, which, as- above, is equal to 
m- chloride, In the expression ~~. 
log; po = NE*/2N/D all the quantities are known with the 
exception: of which-cantherefore: be calculated. can be deter. 
mained by-experiment, and hence», can-be-calculated: Similar expressions 
deduced: for electrolytes:similar to barium chloride and tomagnesium 
sulphate. . For binary:eleetrolytes the expressions have been tested'in the 
cases: of NaCl, LiCl, CsOly NH,Cl, KBr, KI; KNOs, NaNOs, and’ 
C,H:0.K, The difference between the observed‘and the calculated.values 


whieh: hold for 18? 


He (calc. from 90 100 


is given. A salt solution where only 
present’ is: taken: to- perfectly analogous gaseous’ system: 
Owing to the electrical attraction between oppositely cHarged iéns-a field’ 


4000 5000 litres 
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A similarly good agreement was observe ani 

With MgSO,, ZnSQ,, and CuSO, the agreement was not“so good at 
high dilutions (V = 1000), probably because of conductivity 
values being affected by hydrolysis, 
If the variation of the dielectric constant (D) of the with. tempera-' 
ture. is known, the above expression Should give the value of »,/pe for any 
particular temperature.- It is shown in the case of KCl that equally good 
results are obtained at 100° as at 18°, that is, the diminution of the ratio: 7 
with increase in temperature is quantitatively explained. _ 
- The case of weak electrolytes, which are invariably either acids or Sai =, 
has still to be dealt with. It is pointed out that the abnormally high conduc- _~ 

_ tivity of hydrogen and hydroxyl ions leaves no room for doubt'that here there 
is a chemical interaction between solvent and solute molecules, Ostwald’s 
dissociation constant is related in some to constant ofthese 


Biss 20. 8. pp. 1119-1184, 1918.)—In continuation of a previous investigation 
Tabs 814 (1918)], details are given of a large number of ‘experiments on the 
OF aseirees shown by chromium under anodic and kathodic polarisation ; in the. ee 
previous: investigation the Cr was not subject to an electric current when 
_ immersed in a solution. An adequate account of the experiments would be — 
‘very lengthy, so only the main conclusions can be given. Witha sufficiently 
high strength of current (1 milliamp. was, the lowest used), electrolytic 
chromium in chromous sulphate solution becomes passive under anodic 
polarisation. .After breaking the current the potential of the. electrode. 
becomes more negative. than before the polarisation, As the strength of the | 
polarising current is gradually increased the potential at first assumes.a too 

positive value, which slowly decreases with further iricrease in current 
strength, this being explained as being due to activation which takes place _ 
_ during the polarisation. When the current strength is gradually diminished 
the above phenomena are reversed. The more vigorously the electrode i is 
—_ the greater is the activation during the anodic polarisation, as 
- shown by the retrogression of the potential with increase in current. | 
- Chromium prepared by Goldschmidt's thermite method, which hasbeen | 
: pee active by treatment with molten ZnCl, or a mixture of NaCl and KCl, 
_ @an be anodically polarised in a solution of KCl without becoming passive. 
. The strength of current which the Cr can thus resist without passivification ee 
- is greater when the current is gradually increased than when it is rapidly 
“- inereased. When the Cr has been previously subjected to kathodic polarisa- 
tion it requires a lesser anodic current to make it passive than otherwise — 
- would be the case. Thermite chromium which has been made passive by — 
anodic polarisation in a solution of KCI becomes active on heating the 
solution, even during the passage of the current. On cooling it still remains 
Poin active if the current is not too strong, When the Cr cools down in the’ 
- solution without being anodically polarised at the same time, the activity : 
which it retains on is less than when the current passes during 
coolin | 

The, increase in anodic mentioned above is 
considered to be caused by a change in the metal surface. Explanations ae 
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